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 Virus “a piece of bad news wrapped in a protein 

coat” has been defined by Peter Medawar [1]. They 

are non-cellular organisms, enclosed in a between 

them is the presence of Reverse-transcriptase and 

Integrase enzyme systems in RNA virus i.e 

Retroviruses [3]. RNA viruses generally have very 

high mutation rates compared to DNA viruses, 

because viral RNA polymerases lack proof-reading 

ability of DNA polymerases [4]. 

     Genetic diversity of RNA viruses is one reason 

why it is difficult to make effective vaccines against 

them [5]. Humans have been battling viruses since 

before species had been evolved into its modern 

forms. For one disease, smallpox we’ve been able 

to eradicate it, ridding the world of new cases. 

However, we have to go through a long way from 

winning the fight against viruses. Difficulty in the 

synthetic drug treatment has led to be focused on 

the source given by a nature (from plants). Among 

all, one of the deadliest diseases is Acquired 

Immune Deficiency Syndrome (AIDS). In this 

review, the potential of Tinospora cordifolia  as an  

 

 

anti-HIV herb and its therapeutic applications have 

been analyzed with its future perspectives.  

     Acquired Immune Deficiency Syndrome (AIDS) 

was first recognized as a new disease in 1981 [7]. 

Initially, AIDS was called Gay-related immune 

deficiency (GRID). In 1982, it was first termed as 

AIDS by Centre for Disease Control and Prevention 

(CDC). It was thought that the causative agent of 

AIDS was lymphadenopathy-Associated virus (LAV) 

in 1983 [9]. Later, in 1984, authors found that the 

causative agent of AIDS is HTLV-3 which will be 

officially called as HIV as declared by International 

Committee on Taxonomy of Viruses (ICTV) [10]. HIV 

is classified into: HIV-1 and HIV-2. It has been 

suspected that HIV-1 and HIV-2 are of Chimpanzee 

and Sooty mangabeys origin, respectively [7]. 

     HIV belongs to family of Retroviridae of genus 

Lentivirus [11]. Morphological studies have 

revealed that it is a small size spherical virus having 

a diameter of ~120nm [12]. The important feature 

of Retroviridae family is its genome. HIV contains a 

positive sense single-stranded RNA (ss-RNA) [11]. 

The genome size of HIV virus is ~9.8 kb. HIV 
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genome consists of nine genes in total which are 

flanked by long terminal repeats (LTRs) on either 

side of genome [13]. These nine genes of HIV 

produce 15 different viral proteins. These 15 

different proteins are divided into 3 categories: 

1)Structural proteins Gal, Pol and Env 2) Regulatory 

proteins-Tat and Rev 3) Accessory proteins-Nef, Vif, 

Vpr, and Vpu act [14]. 

 
Figure 1: Representation of Human Immunodeficiency  Virus 

showing the outer most layer: lipid membrane; glycoproteins: 

gp120 and gp120; viral enzymes: Reverse transcriptase, 

Protease and Integrase; two single stranded RNA; gag protein: 

gag p24 and gag p17; regulatory proteins: Vif, Vpr, Nif and p7.  

Adopted from Kaur et al. 2020 [6] and modified by Shirsat 

Hrutuja 2022  

     Initially, interaction of viral gp120 and host CD4 

cells lead to the primary infection of HIV [15]. This 

can be the first target site for drug development.  

Patient-derived gp120-reactive antibodies have HIV 

neutralizing capacity [16]. Peptides derived from 

gp41 sequences have shown to possess potent 

antiviral activity [17]. Fusion step can also be an 

effective target for development of anti -HIV drug 

[18]. Next step is the conversion of viral RNA into 

DNA (proviral DNA) which is accomplished by viral 

enzyme called reverse transcriptase[19]. This gives 

the drug developer second target site for drug 

development. Two classes of anti-viral drug exist; 

nucleoside and non-nucleoside. RT inhibitors 

inhibit DNA polymerization and are the core 

component of HAART [20]. Once the proviral DNA is 

synthesized, it must integrate with the host DNA. 

The process of integration occurs due to presence 

of viral enzyme called as integrase [21]. This can be 

the third target site. After that, transcription and 

translation of proviral DNA occurs with the help of 

host transcription factor. Tat and Rev are two 

proteins that support viral replication [22]. After 

that viral Protease enzyme completes the 

maturation and release of new infective virions 

[23]. This can also act as good target to stop viral 

replication. 

 

Figure 2: HIV Replication: HIV replication is a series of seven 

steps; 1: Binding- Viral gp120 gets attached to host CD4 cell. 

2: Fusion- Fusion allows virus to enter CD4 cell, where it 

releases its reverse transcriptase and integrase enzyme.3:  

Reverse transcription- Conversion of viral RNA to DNA. 4: 

Integration- Integrates viral DNA into host cell DNA. 5: 

Replication- Virus uses host machinery to generate viral 

proteins. 6: Assembly- Newly formed HIV RNA and protein 

gather to form immature HIV. 7: Budding- Immature HIV is 

converted into mature HIV virus. Adopted from Engelman et 

al. 2012 [8] and modified by Shirsat Hrutuja, 2022. 

    Knowledge about the process of viral replication 

has helped in the development of different group 

of medications like, Nucleoside reverse 

transcriptase inhibitors (NRTI), Non- nucleotide 

reverse transcriptase inhibitors (NNRTI), protease 

inhibitors (PI), integrase inhibitors (IN) [24]. 

Various antiretroviral drug have also been 

developed and some are under investigation like 

fusion inhibitors. The current used strategy for the 
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treatment of HIV infection is Highly Active Anti -

retroviral Therapy (HAART) [25][26]. Beside its 

efficiency, it has high cost value and most of the 

people are not able to tolerate the therapy.  HIV was 

found to be resistance to two or more agents in 

different antiretroviral classes [27], [28]. There is no 

vaccine and number of side effects of currently 

used strategy. Therefore, there is need for 

discovery of novel therapeutic strategies. One of 

the strategies has been to identify anti -HIV 

compounds from natural sources, particularly 

plant. 

Traditional medicine has served as a source of 

alternative medicine, new pharmaceuticals and 

healthcare products [29]. Medicinal plant science is 

one of the leading researches globally. Usually 

plants serve as natural source for drug 

development as they possess medicinal property 

and numerous bioactive compounds [30]. Difficulty 

in drug development arises due to low efficiency, 

cytotoxicity and development of viral resistance 

against tested drug [31]. Another antiviral 

treatment, vaccination, can be applied but they are 

still under development, as they often provide 

incomplete protection against virus and their 

reliability needs more research [32]. Nature has 

provided another, more reliable source of antiviral 

agent; plants phytochemicals; almost 40% of 

currently available drugs are direct or indirect 

derivatives of plants [33]. 

Genus Tinospora belongs to the family 

Menispremaceae possessing 32 species. Out of this, 

Tinospora cordifolia  is the most medicinally and 

commercially important [34]. Tinospora cordifolia  

prefers wide range of soil, acid to alkaline and it 

needs moderate level of soil moisture [35]. It is 

widely distributed throughout tropical Africa, 

Madagascar, Australia, Pacific island, Sri-lanka, 

China, Himalayas, and tropical region of India. It is 

distributed throughout tropical Indian subcontinent 

and china, ascending to an altitude of 300m [36]. 

     It is commonly called Guduchi (Marathi), Giloy 

(hindi), Amritha (Sanskrit), Rasakinda (Sinhala) [37]. 

In Hindi, the plant is commonly known as Giloe, 

which is a Hindu mythiological term that refers to 

the heavenly elixir that has saved celestial beings 

from old age and kept them eternally young [38]. 

The term amrita is attributed to its ability to impart 

youthfullness, vitality and longevity.  Guduchi, the 

Sanskrit name, means one which protects the 

entire body [39], [40], [41]. 

     Tinospora cordifolia  is a large, glabrous, 

deciduous, climbing shrub with several elongated 

twining branches [42]. Leaves are simple, alternate, 

estipulate, long petioles up to 15cm long, roundish, 

pulvinate, both at the base and apex with the basal 

one longer and twisted partially and half around. 

They are membranous and cordate in shape [43]. 

Lamina broadly ovate or ovate cordate, 10-20 cm 

long or 8-15 cm broad, 7 nerved and deeply 

cordate at base, membranous, pubescent above, 

whitish tomentose with prominent recticulum 

beneath. The stem are fibrous and transverse 

section exhibits a yellowish wood with radially 

arranged wedge shaped wood bundles containing 

large vessels, separated by narrow medullary rays. 

It appears in varying thickness, ranging from 0.6-

5cm in diameter [35]. The bark is creamy white to 

gray, deeply left spirally the space in between 

being spotted with large rosette-like lenticles [44]. 

Flowers are unisexual. Male flowers are clustered, 

female usually solitary [35]. Sepals 6, free in two 

series of three each, outer ones are smaller than 

the inner. Petals 6 free smaller then sepals, 

obovate and membranous. Fruits aggregate of 1-3, 

ovoid smooth drupelets on thick stalk with sub 

terminal style scars, scarlet or orange coloured 

[45]. 

     Tinospora cordifolia is categorized as 

“Rasayana” in Ayurveda [34].  Rasayana, Sanskrit 

word meaning “path of essence”[46]. According to 

Drugs and Cosmetic act of India (1940) , Giloy is 

considered as an ayurvedic drug [11]. The stem of 
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Tinospora cordifolia  is approved by Ayurvedic 

Pharmacopoeia of India [34]. 
Table 1: Ayurvedic Properties (dravya-guna) of Tinospora 

cordifolia (Guduchi) [9] 

Rasa: Taste; sweet, sour, salt, bitter, pungent and 

astringent. 

Guna: Ten pairs of opposite or mirror image 

attributes. 

Virya: potency. 

Ushna: hot, sheeta- cold. 

Vipaka: Intestinal digestion and tissue metabolism. 

Madhura: neutral, amlaacidic, katu- alkaline. 

Prabhava: Specific action through specialized 

receptors.  

    Various phytoconstituents have been isolated 

from Tinospora cordifolia , belonging to different 

classes such as alkaloids, diterpenoids lactones, 

glycosides, steroids, sesquiterpeniod, phenolics, 

aliphatic compounds, and polysaccharides. Leaves 

of the plant are rich in protein (11.2%), calcium and 

phosphorus.  

    The whole plant is reported to possess 

pharmacological activity: antioxidant activity  [47-

50], antimicrobial activity [51-53], anti-diabetic 

property [54,55], anti-stress activity [56], 

hypolipidemic effect [57,58], hepatic disorder 

[59,60], anticancer activity [61-65], anti-HIV 

potential [66], wound healing [67-70], anti-

osteoporotic effects[71], anti-inflammatory 

[72,73], anti-arthritic [74], anti-allergic [75], radio 

protective activity [76], anti-pyretic [77], and 

immunomodulating activity [78-80]. It is reported 

that T. cordifolia is highly attractive against 

Parkinosonism [81]. 

 
Figure 3: Active principles from alkaloids, glycosides, steroids, 

aliphatic compound phytoconstituents from different parts of 

Tinospora cordifolia [35]. Adopted from Bhalerao A.S. et al. 2016 

[35] and modified by Shirsat Hrutuja 2022.  

     Pharmacognostical and Phytochemical screening 

of Tinospora cordifolia has revealed that the 

moisture content is 2.31%, total ash was found to 

be 7.5%, percentage of water and alcohol soluble 

extract (B-A × 4 ×100/W) was 12.05% and 7.27%, 

respectively. Nature of extract of stem part was 

found to be sticky [82-87]. 

     Tinospora cordifolia  has been evaluated for its 

anti-HIV activity. Toxicity test was performed using 

peripheral mononuclear blood cells (PBMCs) 

isolated from whole blood. Tinospora cordifolia  

revealed moderate cytotoxic activities against 

PBMCs with CC50 values ranging from 5.7-12.0 

ug/ml. HIV-1 RT inhibition activity was performed 

using commercial kit. Ethyl acetate extract shows 

85% of HIV-1 RT inhibition activity at a 

concentration of 20 mg/ml [88]. In one of the study 

on medicinal plants which included Tinospora 

cordifolia, HIV-1 Reverse Transcriptase enzyme 

inhibition was determined using HIV-RT inhibition 

assay. To determine whether extract could 

interfere with binding of CD4 to gp120, Gp120 

Binding Inhibition Assay was performed. In order to 

investigate the mechanism of inhibition of  

gp120/cd4 binding, a study was conducted to 

evaluate the time-course effect by adding each 

Rasa Guna Virya Vipaka Prabhava 

Tikta, 

Kasaya 

Laghu, 

Guru, 

Snigdha 

Ushna Madhura Vishaghna 
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extract before and after binding of gp120 to CD4.It 

was performed using gp120 Capture ELISA kit 

(ImmunoDiagnostics,Inc.,USA) [89]. Tinospora 

cordifolia showed significant HIV-RT inhibitory 

activity. Tinospora cordifolia showed highest 

inhibition of gp120/CD4 interaction by displacing 

the pre-adsorbed gp120. Tinospora cordifolia  also 

inhibited this interaction by binding to immobilized 

CD4 [89-91]. 

      The importance of natural products for 

medicine and health is huge. Man’s existence has 

been made possible because of the role of natural 

products on this earth. The outstanding 

phenomenon of nature always stands as golden 

mark for successfully achieving the herbal drug 

discovery. Every plant is identified by its own 

unique therapeutic properties.  The food and 

agriculture organization estimated in 2002 that 

over 50,000 medicinal plants are used across the 

world [92]. Natural products are a proven source of 

novel anti-HIV compounds and discovery of 

promising bioactive molecules involves 

collaborative work of microbiologist, medicinal, 

and synthetic chemist, pharmacologists and 

toxicologist. 

     Zebrafish (Danio rerio) has been used as a reliable 

model for infectious diseases and studying the immune 

function in response to the introduction of human 

viruses. One of the studies have demonstrated use 

of Gulvel Ghanvati to reduce the tissue damage 

caused by SARS-CoV-2-spike protein. Here they 

have used humanized Zebrafish model [93]. In-

silico investigation using molecular dyanamic 

approach can be used to investigate exactly which 

constituents inhibit the biological activity. In one of 

the studies, with use of network pharmacology and 

molecular docking tool, authors were able to 

conclude that Berberine from Tinospora cordifolia  

can regulate 3CLpro proteins function [94]. 

Computational approach has been used to 

investigate potential of Tinospora cordifolia COVID-

19. Pharmacokinetic properties were predicted 

using pkCSM/ADMET which employs graph based 

signature to develop predictive models [96]. 

     Nanotechnology is a promising field for its use in 

drug delivery system. Based on this, scientist had 

used Tinospora cordifolia  loaded poly (D, L‐lactide) 

(PLA) nanoparticles (NPs) to evaluate for anti-

hyperglycemic potency towards diabetic wistar rat [95]. 

     Tinospora Cordifolia  till date has been displayed 

to inhibit the HIV-protease and HIV-reverse 

transcriptase activity. With the anti-HIV activity, it 

has also added immunomodulatory activity, which 

can be advantageous to HIV-AIDS patient. Drug 

discovery using natural product is a challenging 

task for designing new leads. Research in drug 

discovery needs to develop robust and viable lead 

molecules, which steps forward from a screening 

hit to a drug candidate through structural 

elucidation and structure identification through 

Gas chromatography-Mass spectrometry (GC-MS), 

Nuclear Magnetic Resonance (NMR), Infrared 

Spectroscopy (IR), High Performance Liquid 

Chromatography (HPLC),and High Performance 

thin-layer chromatography (HPTLC). With the 

development of new technology, we can screen 

new molecules using software and database to 

establish natural products as a major source for 

drug discovery. Further target compound from our 

extract can be separated and identified using 

preparative High Performance Liquid 

Chromatography (HPLC), Thin-Layer 

chromatography (TLC), Radial Chromatography. 

Preparative HPLC gives best result as we get the 

compound separately in collecting tube at the end 

of the procedure. Comparatively HPLC is extremely 

quick and efficient. 

     Modern research shows giloy is a strong 

immune-stimulant and immune-booster builder 

and has potentially important role in building 

immune system which in turn can help prevent 

occurrence of diseases- common cold, diabetes 

cancer. Tinospora has its unique ability to work at 
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cellular level and enhance immunity and has 

earned exalted. 

     Since ancient times, people have used plants for 

their healing, preventive, curative, rejuvenative 

and immunomodulating properties. This knowledge 

has gained global acceptance. Use of active 

compounds of Tinospora cordifolia  to enhance the 

phygocytic ability of macrophages and increase the 

antibody production by B-cells have been well 

documented by several workers. Several plants are 

reported to have immune boosting property. In-

vivo study will help in evaluating the safety, toxicity 

and efficacy of our target compound. Structure 

activity relationship (SAR) studies can help us to 

find the relationship between the chemical 

structure of a molecule and its biological activity 

QSAR –Quantitative Structure Activity Relationship 

is a statistical method for building statistically 

computational models. Cell based assay can be 

done which provides information about toxicity, 

effect on biological pathway. 

     Literature survey across different disciplines of 

study reveals that Tinospora cordifolia  has been 

explored in area of biological activity.  It exerts anti-

HIV activity via multiple mechanism of action.  

Pharmacological data for Tinospora cordifolia  

support its use in herbal drugs and formulation. 

Extraction of important biologically active 

phytochemicals from this plant will certainly be 

helping in protecting and treating various viral 

infection and human diseases. So, Tinospora would 

be expected to show inhibitory activity against HIV 

infection. In order to assess the usefulness of these 

drugs, more research is needed. Current review 

summarizes anti-HIV activities of Tinospora 

cordifolia having different target sites, which can 

lead us towards the development of anti -HIV 

compound.  
Authors’ Contributions: 

HS: Developed an idea, wrote the manuscript and verified the 

content. 

 

Competing Interest: 

Author declares that no competing interest exists. 

Ethical Statement: Since this is a review work, no ethical 

permission required.  

Grant Support Details: This work didn’t receive funding from 

any agency. 

Acknowledgement: Author is thankful to Rajesh Dhakane, 

Assistant Professor, Department of Microbiology, 

Jayawantrao Sawant Commerce and Science, Hadapsar, Pune, 

Maharashtra, India for his guidance to publish this 

commentary. 

References: 

1. Meng B, Lever AM. Wrapping up the bad news-HIV assembly and 
release. Retrovirology. 2013;10(1):5. doi: 10.1186/1742-4690-10-5, 
PMID 23305486. 

2. Luten J. Virus structure and classification. Essent Hum Virol. 2016;19. 
3. Poltronieri P, Sun B, Mallardo M. RNA viruses: RNA roles in 

pathogenesis, coreplication and viral load. Curr Genomics. 
2015;16(5):327-35. doi: 10.2174/1389202916666150707160613, 
PMID 27047253. 

4. Duffy S. Why are RNA virus mutation rates so damn high?. PLoS Biol. 
2018;16(8):e3000003. doi: 10.1371/journal.pbio.3000003, PMID 
30102691. 

5. Saiz JC. Vaccines against RNA viruses. Vaccines. 2020;8(3):479. doi: 
10.3390/vaccines8030479, PMID 32867098. 

6. Kaur R, Sharma P, Gupta GK, Ntie-Kang F, Kumar D. Structure-
activity-relationship and mechanistic insights for anti-HIV natural 
products. Molecules. 2020;25(9):2070. doi: 
10.3390/molecules25092070, PMID 32365518. 

7. Sharp PM, Hahn BH. Origins of HIV and the AIDS pandemic. Cold 
Spring Harb Perspect Med. 2011;1(1):a006841. doi: 
10.1101/cshperspect.a006841, PMID 22229120. 

8. Engelman A, Cherepanov P. The structural biology of HIV-1: 
mechanistic and therapeutic insights. Nat Rev Microbiol. 
2012;10(4):279-90. doi: 10.1038/nrmicro2747, PMID 22421880. 

9. Montagnier L, Chermann JC, Barré-Sinoussi F, Klatzmann D, Wain-
Hobson S, Alizon M et al. (1985). Lymphadenopathy associated virus 
and its etiological role in AIDS Retroviruses in Human 
Lymphoma/leukemia. Princess Takamatsu Symp. Proceedings of the 
15th international symposium of the princess Takamatsu cancer 
ResearchFund, Tokyo. 1984;15. PMID 6100650. 

10. Vahlne A. A historical reflection on the discovery of human 
retroviruses. Retrovirology. 2009;6(1):40. doi: 10.1186/1742-4690-6-
40, PMID 19409074. 

11. German Advisory Committee Blood (Arbeitskreis Blut), Subgroup 
‘Assessment of Pathogens Transmissible by Blood’. Human 
immunodeficiency virus (HIV). Transfus Med Hemother. 
2016;43(3):203-22. doi: 10.1159/000445852, PMID 27403093. 

12. Sakuragi JI. Morphogenesis of the infectious HIV-1 virion. Front 
Microbiol. 2011;2:242. doi: 10.3389/fmicb.2011.00242, PMID 
22163227. 

13. Available from: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7121508/. 

14. Jha V, Rustagi K, Gharat K, Sonawane N, Rathod M, Patel R et al. 
Human immunodeficiency virus type 1: role of proteins in the 
context of viral life cycle. J Adv Biotechnol Exp Ther. 2022;5(2):307-
19. doi: 10.5455/jabet.2022.d117. 

                         Shirsat HS et al. 2022                                                                  Volume 3, Issue 1, September 2022, pp:33-41 

             38             Peer Reviewed International Open Access Journal                   https://internationaljournalofmicrobialscience.com/ 

 

https://doi.org/10.1186/1742-4690-10-5
http://www.ncbi.nlm.nih.gov/pubmed/23305486
https://doi.org/10.2174/1389202916666150707160613
https://www.ncbi.nlm.nih.gov/pubmed/27047253
https://doi.org/10.1371/journal.pbio.3000003
https://www.ncbi.nlm.nih.gov/pubmed/30102691
https://doi.org/10.3390/vaccines8030479
https://www.ncbi.nlm.nih.gov/pubmed/32867098
https://doi.org/10.3390/molecules25092070
https://www.ncbi.nlm.nih.gov/pubmed/32365518
https://doi.org/10.1101/cshperspect.a006841
https://www.ncbi.nlm.nih.gov/pubmed/22229120
https://doi.org/10.1038/nrmicro2747
https://www.ncbi.nlm.nih.gov/pubmed/22421880
https://www.ncbi.nlm.nih.gov/pubmed/6100650
https://doi.org/10.1186/1742-4690-6-40
https://doi.org/10.1186/1742-4690-6-40
https://www.ncbi.nlm.nih.gov/pubmed/19409074
https://doi.org/10.1159/000445852
https://www.ncbi.nlm.nih.gov/pubmed/27403093
https://doi.org/10.3389/fmicb.2011.00242
https://www.ncbi.nlm.nih.gov/pubmed/22163227
https://doi.org/10.5455/jabet.2022.d117
https://internationaljournalofmicrobialscience.com/


 

15. Wilen CB, Tilton JC, Doms RW. HIV: cell binding and entry. Cold 
Spring Harb Perspect Med. 2012;2(8):a006866. doi: 
10.1101/cshperspect.a006866, PMID 22908191. 

16. Pincus SH, Craig RB, Weachter L, LaBranche CC, Nabi R, Watt C et al. 
Bispecific anti-HIV immunoadhesins that bind Gp120 and gp41 have 
broad and potent HIV-neutralizing activity. Vaccines. 2021;9(7):774. 
doi: 10.3390/vaccines9070774, PMID 34358190. 

17. Wensel D, Sun Y, Davis J, Li Z, Zhang S, McDonagh T et al. A novel 
gp41-binding adnectin with potent anti-HIV activity is highly 
synergistic when linked to a CD4-binding adnectin. J Virol. 
2018;92(14):e00421-18. doi: 10.1128/JVI.00421-18, PMID 29743355. 

18. Malik T, Chauhan G, Rath G, Murthy RSR, Goyal AK. ”Fusion and 
binding inhibition” key target for HIV-1 treatment and pre-exposure 
prophylaxis: targets, drug delivery and nanotechnology 
approaches. Drug Deliv. 2017;24(1):608-21. doi: 
10.1080/10717544.2016.1228717, PMID 28240046. 

19. Sarafianos SG, Marchand B, Das K, Himmel DM, Parniak MA, Hughes 
SH et al. Structure and function of HIV-1 reverse transcriptase: 
molecular mechanisms of polymerization and inhibition. J Mol Biol. 
2009;385(3):693-713. doi: 10.1016/j.jmb.2008.10.071, PMID 
19022262. 

20. Arts EJ, Hazuda DJ. HIV-1 antiretroviral drug therapy. Cold Spring 
Harb Perspect Med. 2012;2(4):a007161. doi: 
10.1101/cshperspect.a007161, PMID 22474613. 

21. Craigie R, Bushman FD. Hivdna integration. Cold Spring Harb 
Perspect Med. 2012;2(7):a006890. doi: 
10.1101/cshperspect.a006890, PMID 22762018. 

22. Rosen CA. Tat and Rev: positive modulators of human 
immunodeficiency virus gene expression. Gene Expr. 1991;1(2):85-
90. PMID 1820213. 

23. Konvalinka J, Kräusslich HG, Müller B. Retroviral proteases and their 
roles in virion maturation. Virology. 2015;479-480:403-17. doi: 
10.1016/j.virol.2015.03.021, PMID 25816761. 

24. Pau AK, George JM. Antiretroviral therapy. Curr Drugs. 
2014;28(3):371-402. doi: 10.1016/j.idc.2014.06.001. 

25. Eggleton JS, Nagalli S. Highly active antiretroviral therapy (HAART); 
2020. 

26. Verma AS, Kumar V, Saha MK, Dutta S, Singh A. HIV: biology to 
treatment. Nanobiomedicine. 2020:(167-97). 

27. Harris M, Nosyk B, Harrigan R, Lima VD, Cohen C, Montaner J. Cost-
effectiveness of antiretroviral therapy for multidrug-resistant HIV: 
past, present, and future. AIDS Res Treat. 2012;2012:595762. doi: 
10.1155/2012/595762, PMID 23193464. 

28. Engelman A, Cherepanov P. The structural biology of HIV-1: 
mechanistic and therapeutic insights. Nat Rev Microbiol. 
2012;10(4):279-90. doi: 10.1038/nrmicro2747, PMID 22421880. 

29. Yuan H, Ma Q, Ye L, Piao G. The traditional medicine and modern 
medicine from natural products. Molecules. 2016;21(5):559. doi: 
10.3390/molecules21050559, PMID 27136524. 

30. Bhat SG. Medicinal plants and its pharmacological values. Nat Med 
Plants. 2022;217. 

31. Jachak SM, Saklani A. Challenges and opportunities in drug discovery 
from plants. Current science; 2007. p. 1251-7. 

32. Pollard AJ, Bijker EM. A guide to vaccinology: from basic principles to 
new developments. Nat Rev Immunol. 2021;21(2):83-100. doi: 
10.1038/s41577-020-00479-7, PMID 33353987. 

33. Sohail MN, Rasul F, Karim A, Kanwal U, Attitalla IH. Plant as a source 
of natural antiviral agents. Asian J Anim Vet Adv. 2011;6(12):1125-
52. doi: 10.3923/ajava.2011.1125.1152. 

34. Singh D, Chaudhuri PK. Chemistry and pharmacology of Tinospora 
cordifolia. Nat Prod Commun. 2017;12(2):299-308. doi: 
10.1177/1934578X1701200240, PMID 30428235. 

35. Bhalerao AS, Verma RD, Didwana SV, Teli CN. Tinospora cordifolia 
(Thunb.) Miers (Guduchi)- an overview. Int J Green Herb Chem. 
2016:2278-3229. 

36. Singh J, Sinha K, Sharma A, Mishra NP, Khanuja SP. Traditional uses 
of Tinospora cordifolia (Guduchi). J Med Aromat Plant Sci. 
2003;25:748-51. 

37. Available from: 
https://www.researchgate.net/publication/348350415_ONE_PLANT
_ABUNDANT_ROLES_Tinospora_cordifolia. 

38. Rawat N, Roushan R. Guduchi: A potential drug in Ayurveda. World J 
Pharm Res. 2018;7(12):355-61. 

39. Shefali C, Nilofer S. Gaduchi-the best ayurvedic herb. J Pharm Innov. 
2013;2(4). 

40. Shefali C, Nilofer S. Gaduchi-the best ayurvedic herb. J Pharm Innov. 
2013;2(4). 

41. Acharya RN, Buha MM, Sojitra NH. Guduchi (Tinospora cordifolia 
(Wild.) Miers): A comprehensive Review of its internal 
administration. J Drug Res Ayurveda Sci. 2020;5:98-120. 

42. Upadhyay AK, Kumar K, Kumar A, Mishra HS. Tinospora cordifolia 
(Willd.) Hook. f. and Thoms. (Guduchi) – validation of the Ayurvedic 
pharmacology through experimental and clinical studies. Int J 
Ayurveda Res. 2010;1(2):112-21. doi: 10.4103/0974-7788.64405, 
PMID 20814526. 

43. Kumar DV, Geethanjali B, Avinash KO, Kumar JR, Basalingappa KM. 
Tinospora cordifolia: the antimicrobial property of the leaves of 
amruthaballi. J BacteriolMycol Open Access. 2017;5(5):363-71. 

44. Kakkar A, Verma DR, Suryavanshi S, Dubey P. Characterization of 
chemical constituents of Tinospora cordifolia. Chem Nat Compd. 
2013;49(1):177-9. doi: 10.1007/s10600-013-0550-z. 

45. Sinha K, Mishra NP, Singh J, Khanuja SPS. Tinospora cordifolia 
(Guduchi), a reservoir plant for therapeutic applications: a review; 
2004. 

46. Chulet R, Pradhan P. A review on rasayana. Pharmacogn Rev. 
2009;3(6):229. 

47. Polu PR, Nayanbhirama U, Khan S, Maheswari R. Assessment of free 
radical scavenging and anti-proliferative activities of 
TinosporacordifoliaMiers (Willd). BMC Complement Altern Med. 
2017;17(1):457. doi: 10.1186/s12906-017-1953-3, PMID 28893230. 

48. Ilaiyaraja N, Khanum F. Antioxidant potential of Tinospora cordifolia 
extracts and their protective effect on oxidation of 
biomolecules. Pharmacogn J. 2011;3(20):56-62. doi: 
10.5530/pj.2011.20.11. 

49. Upadhyay G, Tewari LM, Tewari G, Chopra N, Pandey NC, Upadhyay 
SK et al. Evaluation of antioxidant potential of stem and leaf extracts 
of Himalayan Tinospora cordifolia Hook. f. Open Bioact Compd J. 
2021;9(1):2-8. doi: 10.2174/1874847302109010002. 

50. Garg M, Agarwal P, Bora A, Sood A, Pradhan R. A systematic review 
on the bioactive compounds and health benefits of Tinospora 
cordifolia; 2022. 

51. Agarwal S, Ramamurthy PH, Fernandes B, Rath A, Sidhu P. 
Assessment of antimicrobial activity of different concentrations of 
Tinospora cordifolia against Streptococcus mutans: an in vitro 

             39             Peer Reviewed International Open Access Journal                      https://internationaljournalofmicrobialscience.com/ 

 

                                                            Tinospora cordifolia as A Potential Anti-HIV Herb 2022;3(1):33-41 

 

https://doi.org/10.1101/cshperspect.a006866
https://www.ncbi.nlm.nih.gov/pubmed/22908191
https://doi.org/10.3390/vaccines9070774
https://www.ncbi.nlm.nih.gov/pubmed/34358190
https://doi.org/10.1128/JVI.00421-18
https://www.ncbi.nlm.nih.gov/pubmed/29743355
https://doi.org/10.1080/10717544.2016.1228717
https://www.ncbi.nlm.nih.gov/pubmed/28240046
https://doi.org/10.1016/j.jmb.2008.10.071
https://www.ncbi.nlm.nih.gov/pubmed/19022262
https://doi.org/10.1101/cshperspect.a007161
https://www.ncbi.nlm.nih.gov/pubmed/22474613
https://doi.org/10.1101/cshperspect.a006890
https://www.ncbi.nlm.nih.gov/pubmed/22762018
https://www.ncbi.nlm.nih.gov/pubmed/1820213
https://doi.org/10.1016/j.virol.2015.03.021
https://www.ncbi.nlm.nih.gov/pubmed/25816761
https://doi.org/10.1016/j.idc.2014.06.001
https://doi.org/10.1155/2012/595762
https://www.ncbi.nlm.nih.gov/pubmed/23193464
https://doi.org/10.1038/nrmicro2747
https://www.ncbi.nlm.nih.gov/pubmed/22421880
https://doi.org/10.3390/molecules21050559
https://www.ncbi.nlm.nih.gov/pubmed/27136524
https://doi.org/10.1038/s41577-020-00479-7
https://www.ncbi.nlm.nih.gov/pubmed/33353987
https://doi.org/10.3923/ajava.2011.1125.1152
https://doi.org/10.1177/1934578X1701200240
https://www.ncbi.nlm.nih.gov/pubmed/30428235
https://doi.org/10.4103/0974-7788.64405
https://www.ncbi.nlm.nih.gov/pubmed/20814526
https://doi.org/10.1007/s10600-013-0550-z
https://doi.org/10.1186/s12906-017-1953-3
https://www.ncbi.nlm.nih.gov/pubmed/28893230
https://doi.org/10.5530/pj.2011.20.11
https://doi.org/10.2174/1874847302109010002
https://internationaljournalofmicrobialscience.com/


 

study. Dent Res J (Isfahan). 2019;16(1):24-8. doi: 10.4103/1735-
3327.249556, PMID 30745915. 

52. Praiwala B, Priyanka S, Raghu N, Gopenath N, Gnanasekaran A, 
Karthikeyan M et al. In vitro anti-bacterial activity of Tinospora 
cordifolia leaf extract and its phytochemical screening. J Biomed Sci. 
2018;5(2):10-7. doi: 10.3126/jbs.v5i2.23633. 

53. Prasad B, Chauhan A. AntiOxidant and antimicrobial studies of 
Tinospora cordifolia (Guduchi/Giloy) stems and roots under in-vitro 
condition. Int. Adv MicrobiolHealth. Res. 2019;3(1):1-10. 

54. Joladarashi D, Chilkunda ND, Salimath PV. Glucose uptake-
stimulatory activity of Tinospora cordifolia stem extracts in Ehrlich 
ascites tumor cell model system. J Food Sci Technol. 2014;51(1):178-
82. doi: 10.1007/s13197-011-0480-3, PMID 24426067. 

55. Sharma R, Bolleddu R, Maji JK, Ruknuddin G, Prajapati PK. In-vitro α-
amylase, α-glucosidase inhibitory activities and in-vivo anti-
hyperglycemic potential of different dosage forms of guduchi 
(Tinospora cordifolia [willd.] miers) prepared with ayurvedicbhavana 
process. Front Pharmacol. 2021;12. doi: 
10.3389/fphar.2021.642300. 

56. Biswas P, Saha A, Maity LN. Antistress activity of Tinospora cordifolia 
with application of yoga. Int J. 2015;6(3):220-4. doi: 
10.47552/ijam.v6i3.630. 

57. Manjunath SE, Nayak RP, Venkatappa KG, Rai MS. Evaluation of 
hypolipidemic effect of Tinospora cordifolia in cholesterol diet 
induced hyperlipidemia in rats. Int J Basic Clin Pharmacol. 
2016;5(4):1286-92. 

58. Stanely Mainzen Prince P, Menon VP. Hypoglycaemic and 
hypolipidaemic action of alcohol extract of Tinospora cordifolia roots 
in chemical induced diabetes in rats. Phytotherapy Research: An 
International Journal Devoted to Pharmacological and Toxicological 
Evaluation of Natural Product Derivatives, 17. Phytother Res. 
2003;4(4):410-3. doi: 10.1002/ptr.1130, PMID 12722152. 

59. Kumar V, Modi PK, Saxena KK. Exploration of hepatoprotective 
activity of aqueous extract of Tinospora cordifolia-an experimental 
study. Asian J Pharm Clin Res. 2013;6(1):87-91. 

60. Sharma B, Dabur R. Protective effects of Tinospora cordifolia on 
hepatic and gastrointestinal toxicity induced by chronic and 
moderate alcoholism. Alcohol Alcohol. 2016;51(1):1-10. doi: 
10.1093/alcalc/agv130, PMID 26589585. 

61. Ahmad R, Srivastava AN, Khan MA. Evaluation of in vitro anticancer 
activity of stem of Tinospora cordifolia against human breast cancer 
and Vero cell lines. J Med Plants Stud. 2015;3(4):33-7. 

62. Palmieri A, Scapoli L, Iapichino A, Mercolini L, Mandrone M, Poli F et 
al. Berberine and Tinospora cordifolia exert a potential anticancer 
effect on colon cancer cells by acting on specific pathways. Int J 
Immunopathol Pharmacol. 2019;33:2058738419855567. doi: 
10.1177/2058738419855567, PMID 31663444. 

63. Jagetia GC. Anticancer activity of Giloe, Tinospora cordifolia (Willd.) 
Miers ex Hook. F &Thoms. IntJ complement alt Med, 12. 2019;2:79-
85. 

64. Patil S, Ashi H, Hosmani J, Almalki AY, Alhazmi YA, Mushtaq S et al. 
Tinospora cordifolia (Thunb.) Miers (Giloy) inhibits oral cancer cells 
in a dose-dependent manner by inducing apoptosis and attenuating 
epithelial-mesenchymal transition. Saudi J Biol Sci. 2021;28(8):4553-
9. doi: 10.1016/j.sjbs.2021.04.056. 

65. Mohan V, Koul A. Anticancer potential of Tinospora cordifolia and 
arabinogalactan against benzo (a) pyrene induced pulmonary 

tumorigenesis: a study in relevance to various biomarkers. J 
HerbMed Pharmacol. 2018;7(4). 

66. Sharma P, Dwivedee BP, Bisht D, Dash AK, Kumar D. The chemical 
constituents and diverse pharmacological importance of Tinospora 
cordifolia. Heliyon. 2019;5(9):e02437. doi: 
10.1016/j.heliyon.2019.e02437, PMID 31701036. 

67. Hashilkar NK, Patil PA, Bagi JG, Patil SY, Angadi NB. Influence of 
Tinospora cordifolia on wound healing in Wistar rats. Int J Basic Clin 
Pharmacol. 2016;5(3):923-8. doi: 10.18203/2319-
2003.ijbcp20161546. 

68. FERNANDEZ M, SHIVASHEKAREGOWDA NK, YIN YH. The potential 
role of genus Tinospora in wound healing: a review. Int J Pharm 
Pharm Sci:21-9. doi: 10.22159/ijpps.2021v13i4.37980. 

69. Singh AK, Preethi BO, Singh HN, Gangwar AK, Niyogi D, Devi KS. 
Comparative evaluation of the wound healing potential of Tinospora 
cordifolia and its combination with local insulin therapy in diabetic 
rabbits. J Pharmacogn Phytochem. 2017;6:1812-7. 

70. Bagon N, Edejer L, Hizon A, Ibañez E, Jao E, Joson E et al. Gel trial 
formulation of the crude ethanolic extract of TinosporaCordifolia 
(willed.) Miers. Stem and evaluation of its anti-inflammatory, 
wound-healing and skin irritation activities. Planta Med. 
2016;82(05):PB16. 

71. Abiramasundari G, Sumalatha KR, Sreepriya M. Effects of Tinospora 
cordifolia (Menispermaceae) on the proliferation, osteogenic 
differentiation and mineralization of osteoblast model systems in 
vitro. J Ethnopharmacol. 2012;141(1):474-80. doi: 
10.1016/j.jep.2012.03.015, PMID 22449439. 

72. Ghatpande NS, Misar AV, Waghole RJ, Jadhav SH, Kulkarni PP. 
Tinospora cordifolia protects against inflammation associated 
anemia by modulating inflammatory cytokines and hepcidin 
expression in male Wistar rats. Sci Rep. 2019;9(1):10969. doi: 
10.1038/s41598-019-47458-0, PMID 31358831. 

73. Philip S, Tom G, Vasumathi AV. Evaluation of the anti-inflammatory 
activity of Tinospora cordifolia (Willd.) Miers chloroform extract–a 
preclinical study. J Pharm Pharmacol. 2018;70(8):1113-25. doi: 
10.1111/jphp.12932, PMID 29770441. 

74. Sannegowda KM, Venkatesha SH, Moudgil KD. Tinospora cordifolia 
inhibits autoimmune arthritis by regulating key immune mediators 
of inflammation and bone damage. Int J Immunopathol Pharmacol. 
2015;28(4):521-31. doi: 10.1177/0394632015608248, PMID 
26467057. 

75. Zalawadia R, Gandhi C, Patel V, Balaraman R. The protective effect of 
Tinospora cordifolia on various mast cell mediated allergic 
reactions. Pharm Biol. 2009;47(11):1096-106. doi: 
10.3109/13880200903008690. 

76. Patel A, Bigoniya P, Singh CS, Patel NS. Radioprotective and 
cytoprotective activity of Tinospora cordifolia stem enriched extract 
containing cordifolioside-A. Indian J Pharmacol. 2013;45(3):237-43. 
doi: 10.4103/0253-7613.111919, PMID 23833365. 

77. Hussain L, Akash MS, Ain NU, Rehman K, Ibrahim M. The analgesic, 
anti-inflammatory and anti-pyretic activities of Tinospora 
cordifolia. Adv Clin Exp Med. 2015;24(6):957-64. doi: 
10.17219/acem/27909, PMID 26771966. 

78. Immunomodulatory efficiency of Tinospora cordifolia against viral 
infections. 

79. Zahiruddin S, Parveen A, Khan W, Ibrahim M, Want MY, Parveen R et 
al. Metabolomic profiling and immunomodulatory activity of a 
polyherbal combination in cyclophosphamide-induced 

              40             Peer Reviewed International Open Access Journal                       https://internationaljournalofmicrobialscience.com/ 

 

                         Shirsat HS et al. 2022                                                                  Volume 3, Issue 1, September 2022, pp:33-41 

https://doi.org/10.4103/1735-3327.249556
https://doi.org/10.4103/1735-3327.249556
https://www.ncbi.nlm.nih.gov/pubmed/30745915
https://doi.org/10.3126/jbs.v5i2.23633
https://doi.org/10.1007/s13197-011-0480-3
https://www.ncbi.nlm.nih.gov/pubmed/24426067
https://doi.org/10.3389/fphar.2021.642300
https://doi.org/10.47552/ijam.v6i3.630
https://doi.org/10.1002/ptr.1130
https://www.ncbi.nlm.nih.gov/pubmed/12722152
https://doi.org/10.1093/alcalc/agv130
https://www.ncbi.nlm.nih.gov/pubmed/26589585
https://doi.org/10.1177/2058738419855567
https://www.ncbi.nlm.nih.gov/pubmed/31663444
https://doi.org/10.1016/j.sjbs.2021.04.056
https://doi.org/10.1016/j.heliyon.2019.e02437
https://www.ncbi.nlm.nih.gov/pubmed/31701036
https://doi.org/10.18203/2319-2003.ijbcp20161546
https://doi.org/10.18203/2319-2003.ijbcp20161546
https://doi.org/10.22159/ijpps.2021v13i4.37980
https://doi.org/10.1016/j.jep.2012.03.015
https://www.ncbi.nlm.nih.gov/pubmed/22449439
https://doi.org/10.1038/s41598-019-47458-0
https://www.ncbi.nlm.nih.gov/pubmed/31358831
https://doi.org/10.1111/jphp.12932
https://www.ncbi.nlm.nih.gov/pubmed/29770441
https://doi.org/10.1177/0394632015608248
https://www.ncbi.nlm.nih.gov/pubmed/26467057
https://doi.org/10.3109/13880200903008690
https://doi.org/10.4103/0253-7613.111919
https://www.ncbi.nlm.nih.gov/pubmed/23833365
https://doi.org/10.17219/acem/27909
https://www.ncbi.nlm.nih.gov/pubmed/26771966
https://internationaljournalofmicrobialscience.com/


 

immunosuppressed mice. Front Pharmacol. 2021;12:647244. doi: 
10.3389/fphar.2021.647244, PMID 35046795. 

80. Yates CR, Bruno EJ, Yates MED. Tinospora cordifolia: a review of its 
immunomodulatory properties. J Diet Suppl. 2022;19(2):271-85. doi: 
10.1080/19390211.2021.1873214, PMID 33480818. 

81. Kosaraju J, Chinni S, Roy PD, Kannan E, Antony AS, Kumar MN. 
Neuroprotective effect of Tinospora cordifolia ethanol extract on 6-
hydroxy dopamine induced Parkinsonism. Indian J Pharmacol. 
2014;46(2):176-80. doi: 10.4103/0253-7613.129312, PMID 
24741189. 

82. Mangaiyarkarasi A, Ilyas MM 2015. INTRODUCTORY 
PHYTOCHEMICAL SCREENING AND FLUORESCENCE ANALYSIS IN THE 
LEAVES OF TINOSPORA CORDIFOLIA (THUNB.) MIERS. 

83. Spandana U, Ali SL, Nirmala T, Santhi M, Babu SS. A review on 
Tinospora cordifolia. Int J Curr Pharm Rev Res. 2013;4(2):61-8. 

84. SRIVASTAVA AK, SINGH VK. Tinospora cordifolia (giloy): a magical 
shrub. Asian J Adv Med Sci. 2021:22-30. 

85. Nazir I, Chauhan RS. Qualitative phytochemical analysis of Tinospora 
cordifolia and With aniasomnifera. J Pharm Innov. 2018;7(10):333-6. 

86. Grover D, Dutta S, Farswan AS. Tinospora cordifolia: 
pharmacognostical and phytochemical screening. System. 2013;1:2. 

87. Estari M, Venkanna L, Reddy AS. In vitro anti-HIV activity of crude 
extracts from Tinospora cordifolia. BMC Infect Dis. 2012;12(1):1-. 

88. Rege A, A, Ambaye Y, R, Deshmukh A, R. In-vitro testing of anti-HIV 
activity of some medicinal plants; 2010. 

89. Rege AA, Ambaye RY, Deshmukh RA. Evaluation of in vitro inhibitory 
effect of selected plants and Shilajit on HIV-reverse transcriptase; 
2012. 

90. Rege A, Chowdhary AS. Evaluation of Ocimum sanctum and 
Tinospora cordifolia as probable HIV protease inhibitors. Int J Pharm 
Sci Rev Res. 2014;25:315-8. 

91. Rege A, Dahake R, Roy S, Chowdhary A. Screening of natural 
products for anti-HIV potential: an in vitro approach. J VirolCurr Res. 
2015;1(7). 

92. Das U, Islam MS. A review study on different plants in Malvaceae 
family and their medicinal uses. Am J Biomed Sci Res. 2019;3(2):94-
7. 

93. Balkrishna A, Khandrika L, Varshney A. GiloyGhanvati 
(Tinosporacordifolia (Willd.) Hook. f. and Thomson) reversed SARS-
CoV-2 viral spike-protein induced disease phenotype in the 
xenotransplant model of humanized zebrafish. Front Pharmacol. 
2021;534. 

94. Chowdhury P. In silico investigation of phytoconstituents from 
Indian medicinal herb ’Tinospora cordifolia (giloy)’against SARS-CoV-
2 (COVID-19) by molecular dynamics approach. J Biomol Struct Dyn. 
2021;39(17):6792-809. doi: 10.1080/07391102.2020.1803968, PMID 
32762511. 

95. Ambalavanan R, John AD, Selvaraj AD. Nano‐encapsulated Tinospora 
cordifolia (Willd.) using poly (D, L‐lactide) nanoparticles educe 
effective control in streptozotocin‐induced type 2 diabetic rats. IET 
Nanobiotechnology. 2020;14(9):803-8. doi: 10.1049/iet-
nbt.2020.0085, PMID 33399111. 
96. Jena S, Munusami P, Mm B, Chanda K. Computationally 
approached inhibition potential of Tinospora cordifolia towards 
COVID-19 targets. VirusDisease. 2021;32(1):65-77. doi: 
10.1007/s13337-021-00666-7, PMID 33778129. 
Cite this article as: Shirsat HS. Tinospora cordifolia as A Potential 

Anti-HIV Herb. Int. J. Micro. Sci. 2022;3(1):33-41. 

 

 

 

             41           Peer Reviewed International Open Access Journal                            https://internationaljournalofmicrobialscience.com/ 

 

                                                            Tinospora cordifolia as A Potential Anti-HIV Herb 2022;3(1):33-41 

 

https://doi.org/10.3389/fphar.2021.647244
https://www.ncbi.nlm.nih.gov/pubmed/35046795
https://doi.org/10.1080/19390211.2021.1873214
https://www.ncbi.nlm.nih.gov/pubmed/33480818
https://doi.org/10.4103/0253-7613.129312
https://www.ncbi.nlm.nih.gov/pubmed/24741189
https://doi.org/10.1080/07391102.2020.1803968
https://www.ncbi.nlm.nih.gov/pubmed/32762511
https://doi.org/10.1049/iet-nbt.2020.0085
https://doi.org/10.1049/iet-nbt.2020.0085
https://www.ncbi.nlm.nih.gov/pubmed/33399111
https://doi.org/10.1007/s13337-021-00666-7
https://www.ncbi.nlm.nih.gov/pubmed/33778129
https://internationaljournalofmicrobialscience.com/

